Adenosine reduces GABAergic IPSC frequency via presynaptic A₁ receptors in hypothalamic paraventricular neurons projecting to rostral ventrolateral medulla.
Adenosine is an inhibitory modulator of neuronal transmission, including GABAergic transmission in the hypothalamus. It is known that the local GABAergic inputs tonically inhibit the hypothalamic paraventricular neurons projecting to the rostral ventrolateral medulla (RVLM; PVN-RVLM neurons) which regulate sympathetic outflow. In this study, we examined the effects of adenosine on GABAergic synaptic transmission in the PVN-RVLM neurons using whole cell patch-clamp combined with the retrograde labeling technique. Adenosine (100 μM) reversibly decreased the frequency of miniature IPSCs (from 3.41 ± 0.75 to 2.19 ± 0.49 Hz) in a concentration-dependent manner (IC₅₀ = 1.0 μM) without affecting the amplitude and the decay time constant of miniature IPSCs. Adenosine increased the paired-pulse ratio of evoked IPSCs from 1.19 ± 0.05 to 2.28 ± 0.09 (P<0.001). The effects of adenosine was mimicked by a selective A₁ receptor agonist (CHA, 10 μM), and blocked by a selective A₁ receptor antagonist (DPCPX, 2 μM), but not by a selective A₂ receptor antagonist (DMPX, 10 μM). In conclusion, the results showed that adenosine inhibits synaptic GABA release via presynaptic A₁ receptors in the PVN-RVLM neurons, indicating a potential of adenosine A₁ receptors in regulating sympathetic tone in normal and disease states.